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In December 2019, a new coronavirus, named severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), emerged in Wuhan city, Hubei Province, in China causing severe acute respiratory distress syndrome and atypical pneumonia outbreak. Due to the increasing number of infected patients across the globe, the World Health Organization (WHO) made the assessment that COVID-19 can be characterized as a pandemic on March 11, 2020, and announced a state of global health emergency to combine efforts to contain the spread of the virus and rapidly develop a treatment and/or a vaccine for it. As of mid-July 2020, the virus has infected more than 14 million people around the world, killing more than 600,000 and affecting 216 countries globally \[[@CR1]\]. Drug repurposing approach has been pursued as a temporary management tactic to treat COVID-19 patients. However, the efficacy of many of the clinically approved drugs tried had been controversial. Therefore, it is still a global priority to keep the efforts ongoing for rapid development of new treatments against SARS-CoV-2.

Recently, studies have been coming out pointing to a possible hidden liaison between prostate cancer (PCa) and COVID-19. Indeed, a study revealed that PCa patients receiving androgen-deprivation therapy (ADT) had a significantly lower risk (fourfold) of SARS-CoV-2 infection compared with patients not receiving ADT or even patients with any other cancer type \[[@CR2]\]. Delving deep into the possible mechanisms underlying the protective role of PCa therapies against COVID-19 reveals a potential association between SARS-CoV-2 targets on host epithelial cells on one hand, and PCa genetic aberrations and molecular signatures, such as androgen receptor (*AR)* and transmembrane protease, serine 2 (*TMPRSS2)*, on the other hand \[[@CR3]\] (Fig. [1](#Fig1){ref-type="fig"}). So far, two main genes have been associated with entry of the COVID-19 virus into host alveolar epithelial cells, namely angiotensin-converting enzyme 2 *(ACE2)* and *TMPRSS2*, via binding of spike (S) glycoprotein of coronaviruses to specific cellular ACE2 receptors and its subsequent cleavage (priming) by cellular TMPRSS2 proteases in *TMPRSS2*+ cells or cysteine proteases cathepsin B or L (cathepsin B/L) in *TMPRSS2*− cells \[[@CR4]\].Fig. 1Schematic representation of the crosstalk between COVID-19 and prostate cancer.Potential association is present between SARS-CoV-2 targets on host epithelial cells on one hand, and prostate cancer genetic aberrations and molecular signatures, such as *AR* and *TMPRSS2*, on the other hand. Antiandrogen drugs and *TMPRSS2* inhibitors used in prostate cancer might hence serve as common therapeutic options for COVID-19 patients.

Reports have lately emerged contemplating the possible role of AR sensitivity in increasing susceptibility of patients to SARS-CoV-2 infection via regulating *TMPRSS2* transcription \[[@CR5]\], which is in turn crucial for SARS-CoV-2 entry into its target cells and initiation of the infectious process \[[@CR3]\]. The central role of *TMPRSS2* in provoking viral entry into the host lung cells also extends to other respiratory viruses wherein infecting *Tmprss2−/−* mice with H1N1 influenza virus failed to cause serious infection and protected them from lung disease compared with wild-type mice \[[@CR6]\]. In COVID-19, it has been hypothesized that higher androgen levels and hence sustained *TMPRSS2* expression among males might explain their predominance in numbers of deaths from the disease versus females \[[@CR2], [@CR3]\]. Another key player in the pathogenesis of COVID-19 is *ACE2*, which is expressed on epithelial cells of the lungs and is used as a cell receptor for SARS-CoV-2 entrance into the host cell \[[@CR7]\]. Interestingly, this gene is also highly expressed in the male urogenital system organs, including the prostate, and indeed it has been postulated that patients with chronic urinary diseases might be more susceptible for SARS-CoV-2 infection than others \[[@CR8]\].

In the prostate gland, upon activation of AR by androgen binding, it undergoes conformational change instigating transcription of target genes, such as prostate-specific antigen and *TMPRSS2*. The latter androgen-regulated *TMPRSS2* gene fuses to *ERG* driving PCa initiation and progression in almost 50--70% of PCa patients \[[@CR9]\]. Therefore, in androgen-sensitive PCa, the standard first-line therapy is still ADT ever since 1941 until today. In addition to ADT, an alternative approach to directly target and modulate *TMPRSS2* expression is via protease inhibitors that impair the activity of *TMPRSS2*, such as Camostat, Nafamostat, and Bromhexine \[[@CR10]\]. Many of those drugs are currently under investigation in clinical trials on COVID-19 patients. Moreover, we hypothesize that any drug which downregulates *TMPRSS2* expression through targeting AR, AR co-regulatory factors, or AR downstream transcription factors might be potentially effective against COVID-19 and is worth investigating under a clinical trial. Noteworthy mentioning that a phase III clinical trial will be started soon to assess the efficacy of 13-cis-retinoic acid (isotretinoin)---a retinoid used in severe acne due to hyperandrogenism---in the treatment of COVID-19 (ClinicalTrials.gov; NCT04353180; estimated study start date June 2020).

Collectively, these pieces of evidence suggest that a crosstalk indeed exists between COVID-19 and PCa at a subcellular genetic level. The high expression of *TMPRSS2* and its role in the pathogenesis of both diseases paves the way for identifying novel therapeutic approaches to treat COVID-19 that are based on androgen suppression and *TMPRSS2* protease inhibition. What is really promising about PCa treatments being repurposed to target SARS-CoV-2 is that many of those drugs have low risk of serious side effects and thus can be used solely or in combination with other potential repositioned drugs to study their efficacy against COVID-19.
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